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Abstracts / Osteoarthritis and Cartilage 22 (2014) S57–S489S90tibiofemoral BMLs. Longitudinally, baseline higher ISR was associated
with greater loss of patellar cartilage volume (b: -2.41%, 95% CI: -4.23%,
-0.59%), increases in lateral tibiofemoral cartilage defects (OR: 2.20, 95%
CI: 1.01, 4.77), and increases in any BMLs (OR: 2.76, 95% CI: 1.23, 6.19)
and medial tibiofemoral BMLs (OR: 2.83, 95% CI: 1.10, 7.34) after
adjustment for above covariates.
Conclusions: A higher ISR, indicative of patellar alta, is associated with
greater loss of patellar cartilage volume and increased cartilage defects
and BMLs at tibiofemoral compartments, suggesting that patellar alta
can induce patellar cartilage loss locally as well as risk for worsening of
structural abnormalities in tibiofemoral compartments.
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LONG-TERM ASSESSMENT OF GAIT BIOMECHANICS IN PATIENTS
WITH TOTAL KNEE ARTHROPLASTY
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Purpose: Clinical and radiographic improvements following Total Knee
Arthroplasty (TKA) are sustained for up to 15 years following surgery. In
contrast, much less is known about the knee biomechanics in the long-
term after TKA. Biomechanical characteristics of gait may be associated
with functional outcome and longevity of the prosthesis, however it is
not clear what may be expected of knee biomechanics greater than 2
years following TKA. It is possible that potentially deleterious bio-
mechanical changes are incremental, and therefore that identiﬁcation
of these changes may create opportunities for intervention that delays
further surgery. Therefore, the aim of this study was to assess the knee
biomechanics of patients at one and seven years following TKA during
level walking.
Methods: Forty patients were assessed twelve months following total
knee arthroplasty for knee osteoarthritis (age ¼ 69.1 8.0 years, height
¼ 165.5  11.5 cm, weight ¼ 86.4  17.5 kg, 22 males). All participants
received the same posterior stabilised prosthesis. Thirty-four of these
patients were reassessed 7 years post-TKA. At both assessments, par-
ticipants’ knee biomechanics were measured during walking at two
speeds (self-selected and maximum pace) using an 8 camera Vicon
motion analysis system (Vicon Systems, Oxford, UK). The biomechanical
variables of interest were the maximum knee ﬂexion during stance,
ﬂexion excursion during stance, maximum knee extension during
stance, maximum knee ﬂexion during swing, maximum knee ﬂexion
moment, maximum knee extension moment and maximum knee
adduction moment. These variables were compared between assess-
ments using paired t-test with an adjusted signiﬁcance level of p<0.01.
To establish whether the patients who returned were representative of
the entire cohort, an independent t-test was calculated to compare
these variables at the one year assessment between the patients who
completed the 7 year assessment and those who didn’t. Participants
also completed the American Knee Society Knee Score and the Total
Knee Function Questionnaire.
Results: All patients in the initial cohort achieved good to excellent
outcome on the American Knee Society Score (mean ¼ 79.7 out of 100),
and 78% were ‘more than satisﬁed’ with their TKA as measured by the
Total Knee Function Questionnaire. Eighteen participants of the original
sample were able to complete the biomechanical assessment seven
years following TKA. Participants who did not complete the assessment
had undergone recent orthopaedic surgery (5), developed neurological
disease (5), or other illness (6) that affected walking. None of the
original cohort had undergone TKA revision.Table 1
Descriptive data for measured biomechanical variables (mean  SD)
Self-selected Pace
1 year post-op
Walking speed (m/sec) 1.27 (0.15)
Maximum knee ﬂexion angle (degrees) 12.0 (6.1)
Flexion excursion in stance (degrees) 8.0 (3.6)
Maximum knee extension stance (degrees) -0.9 (6.3)
Maximum knee ﬂexion swing (degrees) 51.9 (5.9)
Maximum knee ﬂexion moment (%Bw-ht) 2.2 (1.1)
Maximum knee extension moment (%Bw-ht) -1.9 (1.2)
Maximum knee adduction moment (%Bw-ht) 2.9 (0.6)Between the ﬁrst and seventh post-operative year there was no change
in walking speed either at self-selected (p ¼ 0.98) or maximum pace
(0.39). There was also no change in any of the knee angle variables or
peak moments at either self-selected or maximum pace (Table 1).
Participants who completed testing at seven years were not different in
age (p ¼ 0.30), height (p ¼ 0.43) or weight (p ¼ 0.76) from the initial
cohort. There were also no differences in walking speed, knee angles or
moments.
Conclusions: In patients without co-morbidities that affect gait, knee
biomechanics at 12 months following TKA were unchanged for up to 7
years, even when patients were challenged to walk at maximal pace.
Whilst it is possible that the patients who returned had better outcomes
than those who did not, these ﬁndings nonetheless suggest that a sig-
niﬁcant proportion of patients may not be at risk of biomechanical-
related prosthesis failure with greater time since surgery. A large pro-
portion of patients were unable to complete testing, but all for reasons
other than issues with the operated TKA. This adds support to recent
evidence that co-morbidities and the integrity of other joints in the
lower limb may inﬂuence outcome more than the index TKA.
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IMPROVED KNEE KINEMATICS IS ASSOCIATED WITH IMPROVED
CLINICAL OUTCOMES IN PERSONS WITH SYMPTOMATIC KNEE
OSTEOARTHRITIS
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Purpose: Biomechanical factors are known to be important in the
pathogenesis of OA however their assessment in clinical practice has
been limited due to the need for sophisticated gait laboratory assess-
ments. Theoretically osteoarthritis management (both the selection of
intervention and its intensity) can differ according to presenting clinical
features and clinician guidance. The knowledge relating to the deter-
mination of what biomechanical features are helpful in guiding ther-
apeutic decision making in osteoarthritis (OA) is limited. The purpose of
this investigation was to determine if changes in knee kinematics fol-
lowing a OA rehabilitation program were associated with other
improvements in factors associated with knee OA, for example, in (1)
clinical measure such as weight loss, (2) functional performance test
such as the timed up and go (TUG) and (3) health outcomes measures
such as the Knee injury and Osteoarthritis Outcome Score (KOOS). This
would help better understand how biomechanical factors could be used
in guiding clinical decision making in OA management.
Methods: We selected a consecutive series of participants with knee OA
from the Osteoarthritis Chronic Care Program (OACCP). The OACCP is a
chronic disease rehabilitation program which aims to increase func-
tional capacity and manage co-morbidities, emphasising physical
activity and healthy weight management. In the OACCP, each partic-
ipant is assessed by a multidisciplinary team. The team provides an
individualised intervention program in addition to education about OA
and any identiﬁed co-morbidities. This approach enables realistic goal
setting and optimal self-management. Data was collected from
assessments at 0, 12, 26 and 52 weeks into the OACCP and recorded on
an electronic platform provided. Weight (WT), height (HT), BMI and
TUG were recorded. Key health outcomes for participants included
KOOS that consists of 5 subscales: Pain, other Symptoms, Activities of
Daily Living (ADL), Sport and Recreation Function (Sport/Rec) and knee-
related Quality of Life (QOL). Three-dimensional (3D) knee kinematics
data (KKG): ﬂexion/extension, abduction/adduction and tibial internal /
external rotation (respectively in the sagittal, frontal and transverseMaximum Pace
7 years post-op 1 year post-op 7 years post-op
1.27 (0.23) 1.80 (0.28) 1.74 (0.23)
11.3 (6.8) 15.8 (5.2) 14.8 (7.5)
7.6 (3.8) 10.9 (3.0) 9.9 (3.7)
-2.1 (6.8) -2.2 (5.8) -3.9 (7.0)
52.4 (5.1) 55.8 (5.7) 53.4 (8.4)
2.4 (1.4) 3.5 (1.5) 3.7 (1.9)
-2.2 (1.3) 2.3 (1.2) -2.5 (1.4)
3.1 (1.1) 3.7 (.1) 3.7 (1.6)
